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(54) ACTIVE FILTER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active filter circuit which can reduce current 
consumption, without causing inconveniences, such as restriction on dynamic range, etc. 
SOLUTION: This circuit is provided with a switch part 1 and a capacitive element 22, 
between an active filter part 100 and a charge pump part 14. The short circuit/opening 
(on/off) of the switch part 21 is controlled by a cut-off frequency deciding section 23. 
The cut-off frequency deciding section 23 controls turning ON-OFF of the switch part 
21 , according to the adjustment situation of the cut-off frequency of the active filter part 
100. At the opening of the switch part 21, the capacitive element 22 keeps the voltage to 
be supplied to the gate terminal. At this time, each circuit of a frequency adjuster 1 0 is 
stopped, to reduce the current consumption. 
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10 t, 
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%mW}7 4)\,?W!k* 
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an 3*5?- ^ - i?tf>7°mt>ni± 
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[0 0 0 1 l 
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[0 0 0 2] 

?K /^XSr^*Lfct)1-S^£*WfcJi>jca-<rWtli(i7 
Y/^^fflvbixTv^o -©£ 5*tllli7-r^©i 

o£LT, @7l^ti?^MOSFET-C7^^ 

77 4^9 <.*mt*m&®%k LXMf&ztifzm®i7 4 

[000 3] MOSFET-C7^;^lt MO S F E 
T (Metal Oxide Semiconductor Field-effect Transis 

tor : &mmtm¥mftmm&h^tcmft%>&h7>i? 
so 7.9) <D&fa&t&-v%^mi& % i-tit>t>v -rmftmm 
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[0 0 0 4] -fttfrh. H7lC/TtMOSFET-C7 

[0 0 0 5] ■&<ttv UtiBt (M.Banu and Y.Tsividis, " 
An Elliptic Continuous-Time CMOSFilter with On-Chi 10 
p Automatic Tuning," IEEE Journal of Sol id-State 
Circuits, vol. 20, no. 6, pplll4-1121, December 1985. ) 
lC|E«c£JvtV5J; Banuf)i:J:oT, ±5V 

IlCTil]^t5MOSFET-C7^;^ I C (£|fg 

[0 0 0 6] LfrLftfch, ifi¥fc*3l*Ttt, I 
CfcoV^T, »»*aft»*ft^OV^iJ>5l)l1l!fffl** 

V^6>iu««jR«flE«>(S«ffi{t;*SJt^, 2. 20 

[0 0 0 7] — MOSFET-C7^;U^ll {til 
(D*J y ->jy^7>f/^Rffifetfe5WitfGm-C7 

^5MOSFET£ft»My ~Tftf£ ( 3 fiilflbftO $ 
+#Ki«v^~h«E (VG) £MOS 

fet^- h«^KwaiLft*miifte>ftv^?>-c*) 

5 0 30 
[0 0 0 8] Lfc^oT, MOSFET-C7^/^ 

jKWEfcjot^Tfc, J:5/^t5y^ U^i^cOiSt^MO 
SFET-C7^;^^: fcttHJtfc*oTV*5 D 
[0 0 0 9] rwraHfr»*-r5*:», i8C 
TjrtJ;?^ MOSFET-C7^;U^O#MOSFE 
T^y-h«^y-h«ffi (VG) S:flt*&i-5ffl&* 

B«»2oortWt-^^» (f-Y-^#>^0 

K) 2 0 4£IS:i1\ :^ + -^y7%2 0 4K*5t^ 40 
X, MOSFET-C7>f/^l 0 0 Sr^th i 

tic, Wt6:t^i?)n5c 

[0 0 10] ^Jxlf, H7tC*L]t<t MOSFE 

t-c^^/u^ i o otc&^Tf^ raaswsf-ffl^s 
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[0011] r*t>*>, H 9 K*-T i 0 \C % MOSFE 
T-C7^;^100^ lixcy- h®EE (VG) £ 

y ^ u StB»7 ^ /u*le]&S:»j£1-S r. i: *s 

[0012] ftfc, El 8 (C^ Ufcjg^Sfc^S^ 200 
13:, ^W6DL L (Delay Locked Lo 

op) ®&<Dmf&k£ti. mmEu&kLx<DVimtt-r 

Zy^jV? («SlifflMOSFET-C7^/^) 
2 0 1^?)^liiM^fiffii, 3SEjajK»W»ffl2 0 
0^OA*«f (I?^D«^(ffCLK) i<DfirtS# 

*»*»bnfcffift»* ^j^«9 oartifct^icp ? 

[0 0 1 3] Z<Dm<MM&, y 4^9 2 0 1 d^Ottl^l 
\%%k, rojnttftHS<B2 0 0^<DA^ff^<^»# 
«2 0 2^*5^T**$JX. l»SS2 0 2^?3lt 2{g 

^-^7^^ 2 0 3fc#We§ix5. tv-'fyjjvt 
2 0 3(1, DCj£#<0*£ttttiU rttSrf-^-^V 
y$P2 0 4l-fH$Hf^i: 
[0 0 14] -t LT> 7^/^2 0 1 ^ttWff^tJSS 

^9 OS) ^-t-^/KV7^2 0 4|Ct5 

[0 0 15] -t LT, 7>f/^2 0 1 (DtiitliB^km^ 
*SH«SB2 0 0^coA^m^t^{i*9M^^co(K(c^ 

(VG) a«E«WSESB2 0 0<O7-<^2 0 
MOSFET-C7^;U^ 1 0 0 (0#MO SFETi?)^ 
-bM^eWM-S. ^ttK<fc^ MOSFET-C7 

[0016] **5, mmy^^tw- vm±^\- 

(1) . G. L. E. Monna, J. C. Sandee, C. J. M. Verhoeven, G. Groen 
ewold, and A. H. M. van Roermund, " Charge Pump for Opt 
imal Dynamic Range Filters," Proceedings, 1994 IEE 
E International Symposium on Circuits and System, v 
ol.5,pp747-750, 1994. 

(2) . A. Yoshizawa and Y.Tsividis," An Anti-Blocker S 
tructure MOSFET-C Filter For a Direct Conversion R 
eceiver, " Proceeding, 2001 IEEE Custom Integrated 
Circuit Conference. 
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0 4 tBitSfcftW^ d y *(lt©MO S F E 
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T-C7^/^ 1 0 0-MDit&£*S#, MOSFET- 

c^-f/^i o o coy 41- $. \y>^^umi-^mm 

[0 0 18] #Jx.tt\ H7|;^UcMOSFET-C7 
4 l 0 OO^-hSS^l^, jliSaiS6g|52 0 O^b 
I'X^jgALTL^VV MOSFET-C7^^ 

i o 0<D\^Mm^<r)U^/vi^,s^u±.\^m i <tiim'^i3 i 

h<9. ZtDm^frt n 5/^{f^<D* 4 ^/l^tLt 
fc£fc£fe*3ix-t L£ofc#£ia4, MOSFET-C 

OSFET-C7^/i^©#t££^l;£-£Tb;£9 0 
[0 0 19] *fc, 0!l;if4\ ^»#iI{fS*©gfi[§]S§ 

fcip &J^&lScl!Sg|5 2 0 0&£'WJ»/Sw|Hl8&£&R#i!] 
tf^-frTiK ^-^5fei9, ?B#®7t)ro^M^iol-t.5£^ 

[0020] ifc, mmy-<^^(Dmmm&m^y he 

[0 0 2 1 ] 

[^M5r»^1-5fcfto#g] ±!EHg£ft?&Tr5fc 
MMi l-fB«»^Bjrotg«j7-c;u^[Hisgfi, />& 

< t «> i o^±»^a^kiK¥^*«ig^^ofcii#«) 
mhyy^^^m^-^^m.m.t Lxm^^xmmmm^a 

m\cmm.£titz&mmi-k, Mmmw)7 4*?$wm®. 

[0022] z<Dm#mi\cmm.<D%w<nmm7 4 

m\z(t, *4 y?-nkmmmirbtfW>VbtiZ> c 7.4 v 
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[0023] Mcttmat. mmmmmi^t, 

i/yf^sym^io^ ^X (Dl;jEO#JE^ few U-</Hc4 T* 

(4. *4 -y?-m-t*><D3l$Lk-tZ>o 
[0 0 2 4] X4?f-Ub. WU7 4 fr*n<Of- Vffi 

mmy 4 /v-^«psranw»ff$-er«ttt5 r t 5 0 

[0 0 2 5] iOiJivl, *4 v3-UZ*7l l CLXi>. 
1-&*>*>. mW*7 4 *'?nb*?- J r-¥i£y7'Ub<om* 

ihU £»7^*ffi©^^$y*u>v>;jSfflj|&£*i 
[0 0 2 6] ifc, ft*«2(Cffie<7)^B^rotgi!)7^/U 

>7®<DW}ft$:»±£itZ Z b ZWmbtZ, 

[0027] z(Dm^m2\cmm<D^m<Dmwi7^^f 

14. ^-^>-:/^£i!jt£$itT:fc<&^f4*i^w 
T% b k?- J r-i?tf>7°$K(Dmm i Wlk-fTDi. 5 

[0 0 2 8] Sfc, W#*3lcefcro»9J©f&»7^ 

^(Hi?sii, it**i \cmm<omm7^^?\E]^X'h^ 

[0 0 2 9] r»»**3{CiHttC0^Wffi«l7w/l'^ 
14, fEI-^'¥-v ; ^>7'g|5l'*J^^T(0#J±ll)^l4^TL 

[0 0 3 0] ft*3S4^|a«O^Wffi»7^>'U 

[00 3 1] rOft*54(^ie«<7)^P^(7)SgKi7-f>'P ; 5' 
50 14, ^^r-^^V7°^, nttftMSffijrtl&^d-fr-Cis 



(5) 
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^©K»«R©flM&S:*Jt-r 6 r t K ± 9 fT ft 5 r <t # 

[0 0 3 3] »*5[5lc8E««)3SW(Offi«l7-f^ 
RT«»Si«[SrlW«-r5fc«>©«ff*«t«&-t-5fS'J»«E«l; 

SB b Sr« x 5 w b t -T S. 
[0 0 3 4] w©»**5KiC*©»M©fiBli7-f/u^ 

wm" • ^yt-^v* ffl^ftft^l^i? cartas 
T'^SJ^I-^ftTv^t W 
xffi?)»jf£<>:£ftfci ^®)7^/u^a5-ofl;BE 

[0035] {MMtEtt&ib{?&"'f • <<yt°-yyx 

jK^ySBIctJV^T W*l±W#JE/4^^c. w-i/Kc t X'M 

-o\ftii\ w • -r^f-y^^w^Ki^i-rSo 
[0 0 3 6] -ftKcfv^ • Jyt°-?yxiiitj§hi¥ 

■fSJ; Slctt^ftftVMOTv f- ^-v^^T'SB^'bifft 
5. 

[0 03 7] tt#*6KE*©359J0>tBSl7>r* 50 
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[oo3 8] ^<Dm#m6izt&m<D%m<Dim)y'(/i'? 
mmzttitt. ytfyy'&Z'^ • << 

i^^-f 5 i o |c L fc«Ei«»«f £ ft T v Mx tf i 
^©T\ f-^-^^t/gpwtWSrfSltS-tirSo ZtiK 

[0 0 3 9] »**7Ki»|t©5SW©«l»7-fyw 
*(H8gli, »*«5fC|5«(Dfigli)7-i' jU-?\B\&T'ho 

[0 0 4 0] r.(0»*q[7KEi!©»W©tel!i7^4'^ 
ft«.tv\ 

[0 0 4 1] ^©fc*. |gK»ISSg|5^«J^$-&Tt5< 

bfcXZZo 

[0 0 4 2] ^fc, »*qi8Jce«i©38W©«»7>fyw 
[0043] rro»*«8ic|S«ro^<of6»7-f^^ 

[0 0 4 4] rftlcit), ««i7-<A'^iaK©iH»«yj 
ft ib ©@88Bfl 5 ^ © / -Y H^ih 7 -f /w^ mzMfa-T Z 
ft5. 

[0045] Sfc, ii^jsgicfe^o^o^ft^^/u 
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# -y - v=* * 5 1 # a < ft 

[0 0 4 6] croiB*^ 9lCE®W^(Dtliii7w/U^ 
Higgle iixlf, ft-v'^v/ailJ, ^-v^iLT 

Kildit^fiSH-^i^ld;*;}-^,, ««KtellIKfi, f-v 

[0047] oKum.n%mnmmy ■< 

[0 0 4 8] 0Kga*oiBWrofl6»7-f^ 
#0KltJ:ixtf, «EE*JHHia<ol!if^K>ff± i , fltffcSS 
[elSgfd 4 5 mMSSwjgif t Srfirfc 5 4 5 ld"T 5 d. i Id 4 

£ffih£-£5d £:ld4t), mtoy 4 A>f®&<nmitmi3 
[0 0 4 9] 

1-5. y.Timw-tz>mM<r>Bn<Dmm7 4 

14, A«[§]Sg (IC) tLTM^jl, 

[oo5o] [is i tomrntommi mm, mi nmm 

mmy -<^^m^i 14, ii9i-fcv^Tfg«j7^/u^(iif§ 
^-r^gis (mshyj/i'9*m loot. m&$tmM 

i o tSHlxfcfcw-rfcs. 
[00 5 1] 8g»)7^^^g|51 0 0(4, 07jC^Lfc« 

6£B 1 0 14, 0 8 IC* L£jg| ttftn&ft 2 0 0 b g##J 
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4«j*ttnt-r*)S. -r#fc>*>, fl&smai on, 

ft5 7-f/^ lit, *&§gl 2 i, >v—y°y 4)\>? 
13i» f-^-v'sKvyifBl 4 itr»Afcfeo-C*>5. 
[0 0 5 2] ^jg^WSgB 1 0 Sr«*-t-5#fflfco^T 
£ Sgggl 2 t, ^-^7 

-f/^l 3iCJ;t), ^ v—ytfyy°$>l 4\z$mia%- 

SB14I4, Efc*MS»*fto»&©*IW&-£K:S'3v* 

[0 0 5 3] Lfc^oT, M^«)l,fcJi|«SfeiiaE»2 0 

fatCLKOW&tSitt, rntrjWI**5J:5lcf 
57-fH 1 l^e>roffi^#i:, S^n^ft^c 
LKt^SSSSl 2|Cfe^T^#$tl, 2fg»*2p^n 
fa DCJ*# (KoSfife^) t!6»b*5flr* 

[0 0 5 4] ^-7'7-f;^ 1 314, d*Udtfej&£}r,fc 

20 li#t^s o )v—-fy 4,v? l 3 ^e>ODC^^rSiJS? 
{f#i LTffl^S^-v-^TKV^gBl 4 Id it), DCS 
^Bf^<li:^5*T-, ^^-i/^V^l 4ld:fc^T 
«£E;JS#JE1--5i; 5ld£ix, rw#BE$jxfc«JI (V 
G) ^H^mjEi: LT7^/U^ l llc^l&StuSti: 
<bld, y— Mffii: LTHSi^/UiS'gBl 0 Oco^-MO 
S F E T§f©^'- hS^ 5 4 5 Id $tL5 r t 

Id/i5. 

[0 0 5 5] )fc*3, dO0ijrojl^miiSSl5l 014, 7^ 
^lli»b»UJMtt. SmyvvftterCLKb 
30 ©ffiftH^9 0*{C/iofc»-g-|d^-t-5i5ld?ioT 

[0 0 5 6] -t LT, ^<n%i\<n-gm<DT&m<nm&\z 
14, Hlld*1-4 5ld, nSEKHSffil 0Oft-J?# 
>^l 4 t, fgiti7^yu^^i o 0 tcor B 1lc>!.^ 
§15 2 1 k®mm*2 2 b&WlllZbbhK. 

2 1 *mmctyvwjLZ>tcit><Dmwim$im\jEn2 3 1 

[0 0 5 7] r<7)45ld, ^ ? f»21. §1*^2 
2 , «iliSSW^g|5 2 3 $rKltfcrc^ 1 OgftOJg 

H»7-f/u^|5]K^«)WS[aAi* (I Cl:i!gSAB#) ic 

[0 0 5 8] f LT, I Cm$F,&AB#lC:te^-C, ^^]0 

SP1 4^P>(0-/- h«JE (VG) 14, HU^tLfcip 
Id, jflSScIiSa 1 0©MtIMMOSFET-C 

7^^ti»57^^i i «)J|j£ftHft*fT 5 J: 5 
ldfbf^l-5^*, #^r(dttiDL, *^WldfoS{6SrSio 
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[0 0 5 9] ~<D£olZ. fiHHtfcftofcy-h«BE 
(VG) Zim74*fini 0 0«t5#MOSF 

yU^SUl 0 0©Eifc&^g&i§j£1-5ri#T-#5. L 
A>U -&ICI4, ^-v-v?;Kv:/Sn 4tmWsy^(^^ 

(VG)$r^»7-</u^g|51 0 0{C#*&tttttfcl+;Ktffc 

[0 0 6 0] cii-cttt, J^&$:SI6gfll 0;^>>"b^?gE!J:7^• 
/^*-g|5l 0 0^©y^X»»ftiS384U» teft^-fA'* 

as^-ranrtBtttfifcsu A&ftm&frc 1 o Srib 

[0 0 6 1] ^r.T\ MOS FET-C7-f^^C0i|t8!c 
1 0 0 ©ja««SMEArt«HF-tt, MO S F ETif«y 
^SrWLTl/^r tic* B U r<0#@^lfflt5:i: 20 

[0 0 6 2] 1-&*?*>, Ell I^Lfci 5IC, ^ -r-v 5 
jK^ygPl 4 ttg«l7w/^Sl51 0 0 troWld, X-fy 
f»2l, SftUfi 1 2 2 4rW!lt5r tlCfcfJ, flltt?* 
yu^gp 1 0 0k*-< y^%2 1 t©ffl©/~ K Vf— h 

y=f-%2 1 tt7\Z.\^1t^\Z.%mi7 4 0 
0^om)E5r{?:#1-.5v^^>'5f->7 0 ^*-^ KIslK* 

C*U4, Bg|l)7-f/W^gpi 0 om*K MOS 30 

[0 06 3] m 1 \z-&irmW)7-< (elSS l roft 

fi^vttft (ISCfcti) K*oT*J9, *-f y?-«2 
l^jj-v^ffilcfeSfflli, Jii&lfeiaSgBl OiSftf^L 

t\ i o o©a^Hft«nKfcfjv@fS0> 

y-h*J± (VG) sr*i«-rs. 

[oo6 4] ^fs»y-h«j± (vg) ^-r-y 
A-y-gpi o oictt*&$tv5m/±VGi±««$H5o :o 40 

[00 65] -?-Lt, Z<0^1<D^m(DmB(DmWi7^ 

/wy-(sl&i Idtj^tli, *^ y^SB2 l &W*)&Z-Z9i 

1 0©^-/7^y^ 1 3^t>ff)DC^, &£M<! 
icpJigLT^Stf^^JS'JU fe5WffililidaLTV> 50 
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Sr^'f yf-»2 1 tc#tjf£1-5 0 
[0 0 6 6] £ffcff)lC|4, l2 2IC^-t-J; 5IC. /U-7°7 
3/J><b<£>DCj##l4, tt$uN£A$*t-5i, * 

t*-fj:5icii*nnwKS(r«-f5 2^nii. #j;tf4\ ni2ic 

fcv^T. ,6 a £,6b irou-</u^lJlJoicifiitntf, 
DCj$£t±Hffifc*LTl^5i:«9J1-Sr fc * 

35 2 3fr*4 y^U2 1 |c4^.5wt!JS-C#5o 
[0 0 6 7] /JM3. 1»BWJ^2 3ltflMfe+6fB 
-§•14, fr—7'7 4A'9 1 3^f>(7>DC^IC[E-5>b(OT* 
I4ft<> /U-y7-f/U?l SroHU^ibcO (SgSIl 2 
2{gro«-^)&#tDCj£#£/$^&£«^T'fc 

*» b © mtitn %X h o T t 4. v \ 
[0 0 6 8] flaMWWMBi o*si?*t< fcVMOii* 

HUC^LfcjaftRWSESJJl 0*s. 13:13:15 0 
ysec {-?4y-vW> •C'Dy^tSctWot^ 
5*-giC(4, mjSSA^f> 1 5 0 u s e c «±&ii&© 
ttEC0B#,6, 0dx.fi 1 70(ise c^lC^-f -yf-%2 1 

S:^-7|c-ftv(iJ;V\ 

[0069] -ec-C\ 03 Km-f <t 5 XBrAfiftW 
£aS2 3ICtxt> 2 4 5rfflVTtg»]7W/l-^ 

^(s]S§2(4, aWfaS««Jfe»2 3t3Ei-C. 

2 4Srffl^-5i5l-Lfcgp^a^H, E 1 I^Lfctlfb 

[0 0 7 0] ^ Lt, iJ 2 4 14, mSI&ABS&lC 

y-fey h?rff*5 irirtlc, * 2 4 (c#t|^$tv5 

ssp^o s/^ff-f-cLKSr^^vh-rsrtici^, m. 

M&Am&frt>m*.t£l 7 0 u s e cSiSLfc^lCti 
g|J2 1 lC#tif&-f-5o 

[0 0 7 1 ] rwi;9ic, ^yfSOtmtL 

icy-feyhL, mm?ayy-m%-cLKz#9i>'h-rz 
i**>s-s»!PJ]*5v^-c*»e>ii!< rtiaot^ i^y^ 

;u*-/uKEI&Srliau, t^tt^^/u^glil 0 0 0^ 

% L1zfflt>7 4 @» 2 Sr^a-f 5 w i: ^"C-# So 
[0 0 7 2] <C*5, r.r.T'14. *9>^2 4|Ct5^^T, 
I Ci'f?±^ , 9^>ib0<Jx.l4 1 70//sec^*^>-h 
1-^##$r-^Ji: L-C^Ufc^. rtvlcISS t>OT'l4ft 
< , 160 tf sec, 180/iseoi t'ttSroffiSrffl 
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[0 0 7 3] IM]*r«i|iK:1-3fc«>, 11,13 
tc4o^T(4, ig*JlRl:WS§l52 3, &5^I4, 

IDK^broai^ff^-irJ;!?, y^ffi 2 1 

[0 0 7 4] i<D^lCD^|gro^fl||Cjol,>-t(±, 10 

X-l'yfg|i2 1©i-7a||C|J 1 7^/^lliff^l 

^\-i?#>7$?>l 4 i: Sr^tf«»ftW»» l OWiMf 

[0075] r»4?tc, mfcwmu*wt=}-^-v 

1 4ifflH©'M< fct>-;fc£l!if££-tirT*5 20 

< «fc 5 (-L/c*^ict4. s«m»a«a!Asnfc«wa# 
[0076] [» 2 <Dmm<ommi 01, m 3 Lfc 

iB»i7^/^@8Si N 2<D4§-g-(cf4, y-hUE (V 

g) ^masmjEi •> tfti/^*, ^s/?-^ i&ic 

t^T*t^V\ 0tJx(4, x-{. 7 f*f21?:pMOS (p 
-channel MOSFET) T'iSLi^tttl 
l±\ ^-V-v^vyislggSrffli^T, pMO S lwiSv>«JE 30 
4 5 KlL&ltiXff, pMOS^^fyf tLT 

[0 0 7 7] Udiot, 01, H3lc*UfclB»7-f 
^S»l, 2C7> i 5 {d, l^ii^2 

**IhJI&«:«j£-C# 5 w i: #3*1x5. 
[0 0 7 8] -erT\ r©*2»H«o«tl©|6»7w 

4 9, y^tt^**^£*rfclOH:tt3&SiWli 40 

title, ffiUmtKDGMt&m&L, $birit)ic 

[0 0 7 9] 0 414, r©*2©Hlfi©}KISw«6ifc7-f 
^?\B}&3&mW1rZ > tz#)<n7'ay?mX'jbi9, 05 
(4, 0 4(C^Lfc|gfb7^/U^[H]S§3(O^-^-> ? jK^7° 
SB 3 1 £f&BJt-5fc#<7)|e]?g0T-fc5o 

[0 0 8 0] 0 4(c^-t- < t9(c:, r©f?2<o|£J£<DjK?g 

COffilft^-f /u#mi&3 >b£fc, fg«]7-c/U^SPl 0 0 50 
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04i^-f|iib7w/w^|5]K3^io^Tt, mW}y-<^ 

*LfcfMft5MOSFET-C7^^T'J)5 0 
[00 8 1] Sfc, J!igiScElgg|5 3 0(4, 

(48(1$ Lfc^ i (Dmmmmomfc&ffl&n 10 tmz 

Th<9. V^5DLL©i*t$tlfet<0f&5 s -t 
LT, 04 1^^ L/c 4 ?(e, d ©f£ 2 ©HJfew^wfg 
ft7-r/^|Hl!&3(75jl^icSaS^3 0(4, iSISilHjjfSi: L 
X<nm$&*^i-tZ>7 4 fr9 lit, StgSl 2t, A— 
■fyjiv? i 3 t, ^-y-v^vygps l t, ®.»tJ^& 

[0 0 8 2] 1 1 , 2, iv--fy^)V 

9 1 3(4, mfiEL/c^l (KWfcfOWMnmhy -< >\s?m 
Kl, 2 ©JligfcDISSB 1 0^t5t>TfflVfct©tR« 
cD<b©T-i)5„ LT, 0 4 (c^-fr ©^ 2 ©HJfeWJ^ 
l»ro«Bl&7^u*@*&3fc*s:feM^T, /i&$clHilg|$3 o 
©^■y-^>KV7^|J3 1 14, ffii£LfcSSl©llii©J&«B 

4tW\M\C H£W}7*/1'?$V>1 OOO^MOSFET® 
y-hSB^tifitl&l-sy-hWE (VG) Sr^-TSt 

[0 0 8 3] U*»U Z.V>$&2<DmM<DBW t <D?-V-i' 
*°yygP3 1(4, *t-^-hmjE (VG) Sr^-fSfc* 

ftt'^<, ±f$.Ltzy-inm*:m®7 4A'*i$i oo 
/i^asi o oicgy&t&v^s, mmyjfrf&i o o~ 
iW££iS9#;iSr£;a5^#54 5K#j*Lfcfc©-e 

[0 0 8 4] o£»?, rcD^2<D^ffl©^B(7)f- + -v/ 

tk>t°si5 3 ii4, mftzwvmz-ztzibox-i y^mm 
t mm z&fti- ztzb <D®mm.m tzpsn [zmm-r 5 4 

(4, JI»fJSR«^W3 2d»e>©9l*>#x.«ll»m-§-CP 

[0 0 8 5] r©4§£-, «WfJSI««W^« 3 2 fi, 0 
1, H2Srfflt^T«r»l,*:SBl©lli6«)^ffi©|B»7-f 
1 lc*JV^TfflV^5 4 ? (- LfcJ6»fffljft«:JW^SB 
2 3iTO;, ^-y7-f;^13«>f,©DCjjiM£ 
®U J^feS:iSfilF|5 3 0^n 3/^ Lfcd^^Sr^JgiJ-f 
So -t LT, S»rHjfi**iJ^»3 2»i. JliKicWSSl5 3 
0j)5n j/^tSSt'llD-l/^K n ■> ^ LfcB#(C(4^N 
^ ^iiS^ODf xWftCPSWeML, C 
tt^^^r-i>#yy^3 1 lw#t^-f 5 o 

[0 0 8 6] ^ + -^^>7°gP3 1(4, iSW^iSmW^ 
^5 3 2frh<D®V)mz.MWt J %C P SWi\ d-W^p 
©ft %<F> t * (4©J»«JE«*&»f^^ffi £ 9 , §J 9 # 
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- y v * m -h icas-r s . 

[0 0 8 7] f-f — Vit-yfUZ \ • 

*»e>t6«i7-f^^wi o o^coy- has (vo w& 

j&l4f*lt$ft5ri 5 , |gS)7^/u^gi51 0 O^roSBES:^ 
tH"* 4? icy 5 rile ±9, y- h*£E©#l&fM:« 

ic*si^-ct>, Why 4 Mm o ottjEfficftftUjttt 

5ri#-C-#5£5lcL-C^-5, 

[0 0 8 8] -tL-C, wOB2tO||16ro^l8<0|gi!j7-f 10 

/u^[U*S3 (cfc^-c, ft-v?!t?y^3 i 14, me<D 

U r-f *?-*-v*tt3 1 2(4, *V/*y7.<< 

y+mmtotnXKM. («8tt»lHll8) T-«/&LT^-5 0 
[008 9] f-v-^3 1111, tig©^*-K 
fc, nfiW^ft^ioTS^^tL. A^lttJlW^ (n + 
1) (ff©*JE&*£3*3rfc#"rfB*fc - 
y<f*y + -$?»3 1 214, S^SW i nlC&ijg;* 

nsejo^ifinnft-i-cp swioEXT^v/^ibft 20 

[0 0 9 0] tLT> W9#*.*»Pflr*CPSW**B- 
l^/ucD<f-^-efc5*£-(Ci4, 1 2 

roc£Ul:J3tf.5fl;i&f4(£<, y^*y*-yg&3 1 2(4 
*>#Mb%&. rw^>•^^cioV^-cl4, y^y^r- 
J/*»3 1 2(4, -^©*«£S:H?lf**CnA>e>5ltft< 
ritf-fXft-^l^tS* 5 , y + -y|S3 1 1IC 
isv-CH-ffiSftfey- HEVGli, mWjyjM&i 

0 0(cttl&i-5J:5(c$ix5. 0*9, x^*y+-^ 

as 3 1 2^^-^ic(4, y-v-yy^ygi5 3 114, $w 30 

[0 0 9 1 ] ^*UC*fU §)9ftlJWfCPSWii 
u-<;UC»{f^--Cfc5S-&!-(4, r i-^y-Y--^a5 3 

1 2<Dc&\zt3rtzm&.t±M<. f-r^ft— 33 1 

2tt^-7«ffit*5o r<75^-7^F(C(4, MtlCnC 

1 |^i3^T#JEStLfcy- h«J±VG<D^ifj7w/w^g|5 

r^^y+-v s SB3 1 2&*ymc\t, ft-^*^ 
a53 U4, w • -r ytr-y>-*m^si{iMfcfii:fc5. 40 

[0 0 9 2] r. tf> 4 5 lc, T-C ^y-^r— v?SB 3 1 2 (4. 
01. S!3SrfflV'Cffl)^L.fc^lO||J£OJg^<0tg|||7 
^/u^IhISSI, 2lc*Jtt5^'C i/ygP2 1 i^ffiB&fl&t 

£-f5„ y^^y-v-^Si53 i 2tf*7m<nm'& 

lc, ft-^3i i**jSty5A«8ftCnii, y^ 

fcriSoT. r<D^2<O^J£ro^fficOBg®!)7-e^^(HlgS3 
<7>#g-|Cf4, Ell, H3S:ffl^TBiia!LfcSl<0||JScD 

im<Dmik7<tfl'9m&\. 2^*5145^^ yya2 1 

irgft2 2 t\t-£-Wi< ^5<OT'fo5. 50 



[0 0 9 3] rw4?ic, y-v-5?j|«vy»3 1 IC, Jt 
liWi:«S»4««ro7 J ^ 3 1 2f$>5ll 

SSH]SgS:l£|-r5::i:lc4 9, ft-^T'SliSrai 

-y^w*»f^«ti8©t*i-r±x y-v— ^>yg5 3 

1 ri><bf4y- h^VGOttl&l4ft&*>ftftv^ 5 , flgtb 

7-</u^gpi 0 o^roy- hmi£v Gi-t&mztiz><D 

X\ mfoyjMUl 0 OttlEfftcDif^S-BrSrt^-C 
[0 0 9 4] ^LT, y + -^jR^y«3 1 «W ■ 

^f-yv^m^i()^fli(cLfct#ic(4, y*-y# 
^ygp3 i Sr«jf^$-fr-c*5<iK>Stt*iv>(o-c, y-y-y 

y^ygB3 i^©«RoSM&SrffJt$-fr5r4:JCJ:!), 

y-r-yyyyg&3 xfrbf&lhy 4 o o^o? 
D y ^ y-*£K±u tEtb^w^an o o© 

[0 0 9 5] ftfffcy y^*-* K#tt£1#£ 

fcfciTfr^Ktta:: t/<e< , ft»*y vy^«H4*s»p> 
ix5 4?)(-ysit^T*#5o y^y^*-^ 

[0 0 9 6] ^LT, 04, 0 5£ffl^T!&WLfcr<O 
lc, lCfttlU LH^t??^^^!- 

fit«y 5 c t !»st'# 2> t tucm^mtxo^tum^ 

[0 0 9 7] 0 6(4, %2<r>%fa<rM%<r>mby 4 >^9 

@s§ 3 £insfmK«* 5 o ic^«y 
i&&S£fftwrsfc*oyn j/*0-cfc5o 0 6ic^y 

4 51-, ^2coHJSc»ffi»ffi»7-f /w^ Hid 3 (4, £ 
[0 0 9 8] y/£fc*>. i5«7yft5 1 fcilCTS: 

«$nfc«*i4» r yyy*fflS 5 2 5riii:-cSftSB 5 
tic aju^ixfcW^icjttL-cftftiaasrfTifcoy^- 

^^<^ Kft-^lC^jftyS,, SftSP5 3(C*5V>-C^$tl 

^®Hrtl-i|XA5 4 9lc^ixfc-<-^/<> Kft^-<- 
[0 0 9 9] ^-^/O KfcyiSB 5 4 14, h^Ki^^/u^ 
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•-rv^-y-y, ^7-triE^fTV\ insj&a^ag 

S 0 LT, ^T-'-^tt, DSP (Digitals 
ignal Processor) <K>Mj$,b £tltz=> — 

*fy? 5 5 icw^$tt, ; t<DttL<Dm\tf ; -?x*h*>. m 
xtf, #aosij^nf^^x-<? /it'n, sump 6o 

[0 10 0] 3— xs/^5 514, K&Sg|$5 

4^h<D^p^f-^^D/Am^xT-ru^^pm^ io 

6 14, =— 5 S^^CDT^-Diy^ft-^fdJ; 9fg 

S)£tt, SWf^-I^Dfc^SrSc^-rs, 
[0 10 1] FM3g|5 5 4frt>ftmU 

6 oictt^^tifciiftx-^it, r©^mfSS5fUH© 
$J»x-^;£^x-^fti?©i§-£-(;:f4, [H^Lft^ 

5 0|Cl§:ltt)tbT^5^I/F, Affi^ffiT-^iiC 20 

[0102] n 6 t/cgi^sfgs* 5 o <om 

14, ■KWLfctfjfrSrr-fn^jfrte-JHcaEifeU -n*: 
^-T'^ 5 5(C#t^5 0 3-fy7 5 5!l ^ ? 
n*>5 7^ib©T^n^;ir{f^£A/D'g&LT, 

5 4lc£t|£-f5o 30 
[0 10 3] '<-^/<>'KMg5 5 4ll > 3-7=2/^5 

> K«SfflS 5 4 tt, ^WAW^jS^, fl-SBI/F&ilC 
©^n j/^ Zs<>h'®MU5 4f4, J± 

*g $ titzv* a * /^pm ^ft&mmfr % <n=f >v=f 

-fit* bib. mtEl$5 8\z#&rz>. 
[0 1 0 4] iiff SB 5 8 14, s<—X'*>h'tl!mM5 4fr 

mis-^^m-th. z<nmmu5 sias^xj&f&ztiit 

[0 10 5] ^©ipftSfl^&itfiiff^fflxfcll 

6 l-^Lfc^mKS*5 0 fcfc^Tfi, f#*>gtfgft 
BfKfcVTHU fflfPSE 6 0 i4, KfeggiS 5 4 

Maj-r^o lt> $wa$6oi4, g«-©*m^tb 50 
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Lfc#^(^l4 s y LT, WffiL^ (y># 

») 5 fcLT, HttS^©«{f£Sf^*gSffi 

[0 10 6] -eL-C, St#«KS*©«ffl#^, H^L 
-) Ti-Zt£ ¥<Dmmm%i®{¥t:ntl: b r. i 4 

act, »ajs;ff«ra6ai-54irL-cia^iaais:SsR 
[0107] ^(onM<vwm?>m®mmi$tm>b 

* y * b A»btB#3fe©«K»-§-S:aJl1-5 - b \' 4 9 , 
[0 10 8] riltiO, $ffl§B6 0f4, »Bp5*S:Jg 
tB^ft©*ISffl* t ©Wi'illf i 5 fc-f 

mmmgknmmzmm-rzb, «rjeufcj:5c sft 

[0 10 9] C0£5&gff*ISjS$5 0|C*J^T, BU 
i4LfcJ;5i|c, Sffigp5 3 t^<-^^vK*B5 4 t©Ffl 
Jw«ltt7^/l/*|5ijg3SrH:»t5i itci?), ^$tLT 

[Olio] ^©±51-, r©S2©HJS©)^li©tgi!) 

7 ^vu? ass 3 14, si^*ggs*^©#tij»affs*ic 

fc, SI^Bfga^lCfi, T DMA (Time D i v i 
sion MultipleAccess) jj£.b CD 
MA (Code Division Multiple 
Access) jjRti:b°<D&ttfrftl£-t5&, Z 

^3^^tt-r5rt^T'#5 0 
[0111] ^ij^tf, ^ + — ^sKVTTBJt LT I CfbW 
£&A£ftttRfHB& tT, A#§*c n ?r 3 0 p F t 

■f5„ (SIC, a 9 f tiS^C P S W^Sa-{ V/<;K0 
{f-g-t/i^xV^^ir-i/a (^m») ©^^-yf->i5 

^7i:/«eofctt©^7^KJcy-^-r5i:«E»4, f 

-h«JEVG^3V©t#, 6 p FMfJbo 

fct-f-st, y-^iciox^- hmjEVG©i:BEffi^ 

0. l%^>-f5l-(4, 1 5 $ y#©^W3rg-f5 - b 
[0 112] Lfciiot, 0«;ttf, TDMA*SC«>1«» 

®e«*©J:5/£, W^ibf^^fr1-§ft«-cfcntf, - 

(VG) ^MfioTS< t 
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•CfcilWMiatfW*.* «»©*** s fi<* 

[0 113] BWti-5Sfltt»* s . CDMAglf 

MllIVGrc>ffiSr.0iJx.li, 1 o 5 !) 8> £ ic y yuy 

5o rosier*:: mm&isirz>%mm\c io 

tgt(j7 A** IC J; Sfi^&SSrSgJKfTft 5 b b tld, 
HIS 3 Sr**LT'b x.4wit«6<» 
[0 114] &Jo, ^2roHtS<D^liW^ft7W/l'^lEl 

t©-CttftV\ BustiLfc^l(O^JSrc>^ffico#-a-i:lRl« 20 
lc, J1K$:I!6SB3 0©7^y^ll b%W&l 2 t/u 
-77jji<* 1 3 t*>e,ftSH«««S«B5*«:*»i:, 
^ — v'jtfV'T'gBS lcDV^fttf>-#<^£#it2*3i 

So 

[oils] jffiawssfcrojBfsicfc^-ctt, ten 

/i^gB 1 0 Ofi, Mx.lio-^^7-f;^t-fe5t 

7.7 4 \ '<> Y/<*7 4 ;W ^ jw<7,7 4/v& 
t£b\ m*V>f&W}7-<Ji<?T'fooX. '^4 "is*?—? 30 

yx©7 4 frttz. nmm \z x z>mwi7 ^ /u^m^m 

W>7 a f^nbir^^ b&v% 5 0 
[oii6] co^2cD||Jfero^l-*5V^T»4, 

Sr^Lfc^, ^\<»%ifcmm<F>&Mi7 j >\s$m&\ . 

2 Sr*H!f«e«*lc««i-t-4 J: 3 Ifc t> 5o 
BRoi^t*oT1), PDA^/- 

«*«ittiS5wi:<e<, a* -©sswi:: 
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[0 117] 

***©»]«#■]«*: *s. ^10:^19, mmn^m 

[0 118] *fc, J^KI&llSSRirBgt!)^ A-^SPirc- 
[Hi] Z<D%Wlz£5ffi®7 4 /i>?®®<D-mM<ol& 
[0 2 ] 01l:i LfcH««tW»»o«H*tov^TRW 
[0 3] rro3gflJlw,fc6^»7^/u*@&eDftiiro#J£rtS, 
[04] rro^BJlctstglh^^/u^lHlS&cotero^lgco 
[0 5] 04^Lfct6»l7-f>'i'^lHlKrc>f-^-v f 5Kv 
[06] Bl4tc*Ufctl»7-f/u^lHlKS:«*«B** 
[07] MOS FET-C7^/W^(7>-CT5r^-riHlSS0 
[08] 07|C^:LfcMOSFET-C7^yU^roii& 
[09] 07(C*LfcMOSFET-C7w^^i:08 

[ff-§"<7>ifc9l] 

1, 2-flB»7-fA'*[Hll&, \0 0-fflh7 
(7 4A>f*m . 1 0-««ft«**», 11 
!SSfflMOSFET-C7^yU^, 1 13 
• VU— 7°7-</^9, 1 4 -^-r-v ? iK>7°gP, 2 1- ^ 
2 2-«E**^ 2 3"-jKWJ3tt%4ll^B. 
2 4-*!?^, 3-mh7j/U?®f&, 3 0 ~m&%l 

mm®, 3i-r*-*s#*77&s 32 -mmmmmi 
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